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The purpose of my talk is to study 
Vishik-Wentzell Boundary Value Problems 
for second-order, elliptic differential 
operators in the framework of Sobolev 
spaces.
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Order of the Vishik Boundary Condition
































Diffusion Phenomenon along the Boundary







( ') 0 on ( ')













Existence and Uniqueness Theorem
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The linear  problem
in ,
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has a  solution ( )
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We define a linear operator
as follows:
  (a) The domain ( ) is the set
( ) { ( ) : }.





























































W e define a operator
: ( ) ( )
as follows:
(a) ( ) ( ) :






























Generation Theorem of an Analytic Semigroup
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where each  is repeated according to its multiplicity.
Then the  form
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( )   ( ) as 
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(1)How to define the Vishik-Wentzell 
Boundary Conditions in the framework 
of Sobolev spaces.
(2) How to study the Fredholm boundary 
pseudo-differential operator, by using 
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Definition of the boundary condition (1)
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Dirichlet problem
Definition of the boundary condition (2)
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Definition of the boundary condition (3)
















































Definition of the boundary condition (5)
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Laplace - Beltrami operator on 








W e define a  operator
: ( ) ( )
as follows:
(a) 
(b) ,  ( )
Then  is a 
with for .
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j(1) The spectrum of is  and the eigenvalues  of have
finite multiplicities.
(2) All rays different from the  are rays of minimal growth












jive axis is a of eigenvalues 
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Reduction to the Boundary
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( ') 0(H)  on x  
(1) Garding's Inequality
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On positivity of pseudo-differential operators, 
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(4) The Energy Estimate
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Hypoellipticity (Hormander)
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• Hormander: A Class of Hypoelliptic 
Pseudodifferential operators with Double 
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We make use of Agmon's technique of 
treating a spectral parameter as a second-
order elliptic differential operator of an extra 
variable on the unit circle and relating the 
old problem to a new one with the additional 
variable.
The Idea of Approach
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Differential Operator with a 
Complex Parameter
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We define a operator
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as follows:
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(1) A priori estimate
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(2) Peetre’s Criterion
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W e define a  operator
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as follows:
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Resolvent estimates
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(1) The  case:
We   to 
characterize the 
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Reduction to the Boundary (2)
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Reduction to the Boundary (3)
Reduction to the Boundary (4)
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Reduction to the Boundary (6)
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Reduction to the Boundary (8)
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of Bessel Potential 
(Boutet de Monvel)
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Green Operator for the Dirichlet Problem
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